
relatively long delay. Most patients present in advanced 
stages, which favors a poor overall survival. Family 
history of GC has a significant problem in our area. 
Studying the etiology of this cancer in south Iran and 
earlier diagnosis and subsequent better cares are 
recommended.

© 2006 The WJG Press. All rights reserved.
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INTRODUCTION
Gastric cancer (GC) remains the third most common 
malignancy in the world[1]. The pattern and incidence of  
GC vary widely in different parts of  the world. Costa 
Rica and Japan have the first and second highest rates in 
the world with a rate of  77.5 and 50.5/100 000 persons, 
respectively[2,3]. Gastric cancer is the most common 
malignancy in Iran and its incidence is particularly high 
in the Ardabil Province in the northwest of  the country. 
In this province, the age standard incidence rate is 49.1 
and 25.4/100 000 persons per year in males and females, 
respectively. The cause of  the high incidence of  GC in this 
geographical region is unknown[4,5].

The epidemiology of  GC has been widely studied in 
the Western world as well as in Japan[6-9]. However, only 
few scattered reports from the developing world have been 
published[10-14]. There is a lack of  good descriptive data on 
GC from the Middle East countries, where both cancer 
registration and prevalence of  risk factors are relatively 
unknown. Because of  the decreasing trend taking place in 
the Western world as a result of  possibly socio-economic 
development and its consequences, it is important to gain 
an insight into what is happening in other parts of  the 
world such as in the Middle East. This prompted us to 
report the epidemiological and clinicopathological features 
of  gastric malignancy in Khuzestan, southwest of  Iran in 
comparison to other countries whenever possible. This 
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Abstract
AIM: To analyze the characteristics of epidemiological, 
clinical and survival patterns among patients with 
carcinoma of the stomach.

METHODS: We retrospectively studied the characteristics 
of 186 gastric adenocarcinoma patients at Ahwaz Jundishapur 
University Hospitals (AJSUH) from September 1, 1996 to 
September 1, 2002. All the patients had histopathologically-
confirmed malignancy. Demographic variables, family history 
of gastric cancer (GC), clinicopathologic characteristics and 
treatment-related variables were analyzed. Univariate 
analysis was performed with the log-rank test and 
multivariate analysis with Cox regression. P < 0.05 was 
considered statistically significant.

RESULTS: Male to female ratio was 2.6:1. The mean 
age was 60.6 years and 14% of the patients were 
younger than 40 years. Adenocarcinoma, gastric 
lymphoma, and gastric metastasis were found in 94.5%, 
2.3%, and 3% patients, respectively. There was an 
average of 6-mo delay between the initial symptoms and 
the diagnosis. Among adenocarcinoma groups, intestinal 
type was the commonest (55.9%) and the distal third 
was the most common localization (88.4%). One 
hundred and thirty-four patients (72.1%) were males. 
Thirty-one patients (17%) had a family history of GC. 
Surgery was performed in 90% of patients (non-curative). 

CONCLUSION: The epidemiological features of GC 
in south Iran mimic those in high-risk areas. There 
is a higher frequency of GC in young patients at our 
institution. Patients are detected and treated after a 
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could assist in the better understanding of  the important 
risk factors, which contribute to the development of  GC. 
This also gives a clue about whether or not screening 
programs are needed in our region. 

MATERIALS AND METHODS
We retrospectively analyzed the cl inicopathologic 
characteristics of  186 gastric adenocarcinoma patients who 
were admitted to or operated upon at Ahwaz Jundishapur 
University Hospitals (AJSUH) from September 1, 1996 to 
September 1, 2002. Age, sex, method of  operation, size 
of  lesion, location of  cancer in the stomach and stage 
were analyzed in patients, retrospectively. Histologically 
confirmed primary gastric malignancy was found in 186 
patients, including 177 patients with adenocarcinoma, 5 
patients with primary gastric lymphoma (PGL), and 3 
patients with malignant gastric metastasis. All available 
endoscopy reports were reviewed. At the entry, clinical 
symptoms, demographic data and medical history were 
recorded and gastroscopy was performed to establish 
the endoscopic diagnosis and status of  H pylori infection. 
During the examination of  biopsy specimens from 
the stomach, silver or modified Giemsa staining and 
histological examinations were performed to establish the 
diagnosis and status of  H pylori infection.

 Patients and/or family members were contacted. 
Gastric adenocarcinoma was classified into intestinal 
type (IT), diffuse type (DT) or mixed type according 
to the histological criteria of  Lauren[15]. Tumor staging 
in each patient was based on clinical information, 
preoperative radiological investigations, operative findings 
and pathological examination. The staging was made in 
accordance with the TNM system[16].

Clinicopathologic data were compared using the χ2 and 
Fisher’s exact tests. P < 0.05 was considered statistically 
significant.

RESULTS
During the study period, 186 patients with GC were 
identified, 127 (68.3%) patients were males with a male to 
female ratio of  2.6:1. The peak incidence was in the age 
group of  60-69 years (40%), followed by the age group 
of  50-59 years (16%). Approximately 14% of  the patients 
were younger than 40 years and 6% of  the patients were 
younger than 30 years. The mean age for the whole group 
was 63 years (range 21-91 years). Table 1 shows the age 
distribution in the patient groups.

Features of  the patients are summarized in Table 2. 
There was an average of  6-mo delay (range 1-13 mo) 
between the initial symptoms and diagnosis.

Carcinomas were located most frequently in the lower 
third of  the stomach, accounting for 88.5% (165/186) 
of  all patients. Table 3 shows the distribution of  various 
histological types of  gastric adenocarcinoma according 
to the sites that were affected. One hundred (53.5%) and 
eighty-six (46.5%) patients lived in urban and rural areas, 
respectively. The histopathology of  gastric biopsy showed 
H pylori-associated chronic active gastritis in 166 (88.9%) 
patients.

According to TNM staging, the proportions of  stages 
ⅠA, Ⅰ, Ⅱ + Ⅲ, and Ⅳ in the studied groups were 0% 
(0/186), 28% (53/186), and 71% (133/186), respectively 
(Table 4).

DISCUSSION
Gastric cancer is the most prevalent malignancy in Iran. 
If  GC is diagnosed at an early stage, patients can have a 
highly favorable prognosis and avoid extended surgery, 
which may produce complications, especially in the 
elderly people. However, the symptoms of  GC are non-
specific and vague, when symptomatic patients experience 
epigastric pain and discomfort and definitive symptoms 
such as weight loss or obstructive symptoms and 
metastases that often impede curative radical resection. 
Additionally, the results of  GC treatment do not differ 

Table 1 Age distribution in patient groups

Age (yr) group          Male patients                    Female patients
                                 (n )       %     	       (n )         %

  1-10                	     0            0                               0             0
10-19                	     0            0                               0             0
20-29                	     4            2.15                          7             3.76       
30-39                	   15            8                               7             3.76
40-49                	   11            6                               6             3.2
50-59                	   20          11                             10             5.4
60-69                	   50          27                             24           12.9
70-79                	   19          10                               6             3.2
≥ 80                  	     7            3.7                            0             0
Total                	 126          67.9                          60           32

Table 2  Features of the studied patients

Signs and symptoms    		 Patients (n )     	    %

Abdominal pain          		    93                 	     50
Weight loss                        	   23                 	     12
Dyspepsia                         	   91                 	     48.8
Nausea, vomiting                    	   74                 	     40
Abdominal mass                     	     4                  	       2
Anorexia                          	 182                 	     97.7
Dysphagia                         	   30                 	     16
Gastrointestinal bleeding              	   26                 	     14
Ascites                             	   28                 	     15
Constipation                         	     5                  	       2.5

Table 3  Distribution of gastric adenocarcinomas according to 
their site n  (%)

Histopathological             GEJ and             Gastric corpus          Total
type                           gastric cardia           and antrum
Intestinal type              
adenocarcinoma                   24 (12.9)                      80 (43.1)                    104
Diffuse type             
adenocarcinoma                   14 (7.5)                        60 (32.3)                      74
Gastric lymphoma 
and metastasis                        0 (0)                             8 (4.3)                          8
Total                                       38 (16.7)                    148 (79.9)                    186

GOJ: Gastro-esophageal junction.



markedly from the past results though there are improved 
surgical techniques and adjuvant treatments. Researchers 
have shown that the prognosis of  GC has not changed 
in the past 20 years[9,17]. The only method that is likely to 
improve the survival rates is early detection of  GC. Our 
patients tended to present late as evidenced by the fact that 
there was a long interval between the onset of  symptoms 
and presentation. There was an average of  6-mo delay 
(range 1-13 mo) between the initial symptoms and the 
diagnosis.

This is not due to the insufficient current endoscopic 
services, but due to the fact that many people in our 
area who have dyspeptic symptoms visit non-specialist 
physicians who either prescribe medications for long 
term treatment or use drugs in order to ameliorate the 
pain. Subsequently, some of  these patients whose cause 
of  dyspepsia is cancer present with late stage GC or 
one of  its complications. In addition, the elderly people 
usually fail to make use of  the available medical services. 
However, general practitioners should be more liberal in 
referring patients for endoscopy and resist the temptation 
to treat dyspeptic patients with anti-ulcer therapy without 
endoscopy, especially in elderly people and in patients with 
alarming signs. Open access endoscopy, greater efforts in 
patients’ education and improvement of  the diagnostic 
technical skills may improve the early detection of  GC.

According to TNM staging, the proportions of  stages 
ⅠA, Ⅰ, Ⅱ+Ⅲ, and Ⅳ in the studied groups were 0% 
(0/186), 28% (53/186), and 71% (133/186), respectively. 
Approximately more than two-thirds of  the patients were 
diagnosed with advanced GC.

These results re-emphasize that GC symptoms are 
non-specific and need an early screening examination. A 
public screening system for gastric cancer has not yet been 
introduced in Iran and in our area.

Gastric cancer is the most common malignancy in 
Iran and its incidence is particularly high in the Ardabil 
Province in the northwest of  the country[12,13,18]. In this 
province, the age standard incidence rate is 49.1 and 
25.4/100 000 persons per year in males and females, 
respectively.

The cause of  the high incidence of  gastric cancer in 
our country is unknown.

The following two factors may play a role. First, the 
rapid change in dietary habits constitutes a risk factor. 

Vitamin C-rich fresh vegetables and fruits, starch and 
natural unprocessed wheat products are the major 
constituents of  Iranian food. However, canned food, hot 
spices, pickles and animal proteins are now dominating the 
Iranian menu.

Fermentation of  foods involves the production of  
nitrosamine. This compound has been implicated as a risk 
factor for GC in many studies and frequent consumption 
of  fermented food may be a risk factor for GC in our 
region because our people use such compounds most 
often.

However, to further investigate the association between 
fermentation and GC, more comprehensive and detailed 
data are required. Salt has been indicated as a risk factor 
for GC in many previous studies. Since the use of  salt 
and fermentation in our regional food preparations is 
strongly inter-related, we are unable to clearly separate the 
independent effects of  the two variables.

It is known that the environmental risk factors for GC 
are dietary in origin[19,20].

In our region the incidence of  H pylori infection (> 
80%) is high and there is a substantial incidence of  reflux 
disease. In addition, 30% people smoke, < 5% people 
drink alcohol and 60% people have a body mass index > 
25[21]. 

Most resections are done with palliative intent. The 
low rate of  gastrectomy with “curative” intent could 
be explained by the high proportion of  patients with 
advanced GC at presentation.

Patterns of  GC in our area are similar to those reported 
from high-risk regions worldwide[22]. In our study, the male 
to female ratio was 2.6:1, the peak incidence was in the age 
group of  60-69 years (40%), followed by the age group 
of  50-59 years (16%). Approximately 14% of  the patients 
were younger than 40 years and 6% of  the patients were 
younger than 30 years. The mean age of  the whole group 
was 63 years (range 21-91 years). Among our study groups 
intestinal type (IT) adenocarcinoma was the commonest 
histological subtype (56%).

IT adenocarcinoma was more common than DT 
adenoma (1.65: 1) and distal location was more frequent 
than the proximal one (4.77:1) (Table 1).  

In Western countr ies, PGL and metastasis are 
represented only in 2%-5% of  gastric malignancies[23]. It 
was 4.3% in our series, which was lower than 9% from 
neighboring Iraq[24], and 14%-22% from Saudi Arabia[11,25]. 
During the past three decades the site of  PGL in the 
Middle East has changed. Small intestinal involvement 
has become less common and gastric involvement more 
frequent. This varying pattern seems to be environmental 
in origin. The ratio of  PGL to gastric adenocarcinoma 
among our patients was 0.045, which is similar to the 
western series[26].

In conclusion, several symptoms of  GC are non-
specific. The majority of  identified gastric adenocarcinoma 
patients are symptomatic, and have a lesser chance of  
being cured by operation and a lower survival rate. The 
patients with dyspeptic symptoms and alarming signs 
should be referred to earlier diagnostic endoscopy. 
Improvements in diet and food storage and control of  
H pylori infection, by indirect means such as improving the 

ⅠⅡ Ⅲ Ⅳ Ⅴ Ⅵ Ⅶ Ⅷ Ⅸ Ⅹ

Table 4  TNM stage and methods of operation in patient groups

Stage (TNM) and methods of operation	 Patients (n )             %

Ⅰ                                         		          0                           10
Ⅱ                                        		        20                           10.8
Ⅲ                                         		        33                           17.5
Ⅳ                                        		      133                           71
Curability
Curative resection                             		       15                             8
Palliative resection                            		       95                           51
No resection                                 		        76                           41
Type of resection                             
Total and subtotal gastrectomy                  	       70                           37.6
Distal gastrectomy                            		       14                             7.5
Other resections and palliative operation      	       26                           14
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general sanitary conditions or by direct interventions such 
as eradication are likely to offer great potentials for the 
prevention of  GC in this area.

Although this study has highlighted the pertinent 
epide-miological and clinicopathological features of  gastric 
malignancy in Khuzestan Province in Iran, further studies 
are needed to evaluate the environmental risk factors, 
incidence, the treatment outcomes and survival rate.

ACKNOWLEDGMENTS
The authors would like to thank the medical and nursing 
staff  of  Emam and Golestan hospitals for their help in 
conducting this study and the faculty of  Medicine of  
Jundishapur University, for their encouragement and 
support. 

REFERENCES
1	 Parkin DM, Pisani P, Ferlay J. Estimates of the worldwide 

incidence of 25 major cancers in 1990. Int J Cancer 1999; 80: 
827-841

2	 Parkin DM, Pisani P, Ferlay J. Global cancer statistics. CA 
Cancer J Clin 1999; 49: 33-64, 1

3	 Sasagawa T, Solano H, Mena F. Gastric cancer in Costa Rica. 
Gastrointest Endosc 1999; 50: 594-595; discussion 595-596

4	 Naghavi M. Death in eighteen provinces of Iran. Annual 
report of Iran Ministry of Health and Medical Education 2001; 
1: 127

5	 Sadjadi A, Malekzadeh R, Derakhshan MH, Sepehr A, 
Nouraie M, Sotoudeh M, Yazdanbod A, Shokoohi B, 
Mashayekhi A, Arshi S, Majidpour A, Babaei M, Mosavi A, 
Mohagheghi MA, Alimohammadian M. Cancer occurrence 
in Ardabil: results of a population-based cancer registry from 
Iran. Int J Cancer 2003; 107: 113-118

6	 Kaneko S, Yoshimura T. Time trend analysis of gastric cancer 
incidence in Japan by histological types, 1975-1989. Br J Cancer 
2001; 84: 400-405

7	 Leocata P, Ventura L, Giunta M, Guadagni S, Fortunato C, 
Discepoli S, Ventura T. Gastric carcinoma: a histopathological 
study of 705 cases. Ann Ital Chir 1998; 69: 331-337

8	 Laurén PA, Nevalainen TJ. Epidemiology of intestinal and 
diffuse types of gastric carcinoma. A time-trend study in 
Finland with comparison between studies from high- and low-
risk areas. Cancer 1993; 71: 2926-2933

9	 Lambert R, Guilloux A, Oshima A, Pompe-Kirn V, Bray F, 
Parkin M, Ajiki W, Tsukuma H. Incidence and mortality from 
stomach cancer in Japan, Slovenia and the USA. Int J Cancer 
2002; 97: 811-818

10	 Johnson O, Ersumo T, Ali A. Gastric carcinoma at Tikur 

Anbessa Hospital, Addis Ababa. East Afr Med J 2000; 77: 27-30
11	 Hamdi J, Morad NA. Gastric cancer in southern Saudi Arabia. 

Ann Saudi Med 1994; 14: 195-197
12	 Haghighi P, Nasr K. Gastrointestinal cancer in Iran. J Chronic 

Dis 1971; 24: 625-633
13	 Yazdanbod A , Arshi S, Derakhshan MH, Sadjadi AR, 

Malekzadeh R. Gastric cardia cancer; the most common 
type of upper gastrointestinal cancer in Ardabil, Iran: An 
endoscopy clinic experience. Arch Irn Med 2001; 4: 1-4

14	 Iranian Disease Prevention and Control Department. Cancer 
Incidence in Iran. Tehran: Ministry of Health and Medical 
Education, 2000: 6

15	 Lauren P . The two histological main types of gastric 
carcinoma: diffuse and so-called intestinal-type carcinoma. An 
attempt at a histo -clinical classification. Acta Pathol Microbiol 
Scand 1965; 64: 31-49

16	 Hermanek P, Sobin L. TNM classification of malignant 
tumors. 4th ed. Berlin: Springer Verlag, 1987

17	 Korenaga D, Moriguchi S, Orita H, Kakeji Y, Haraguchi M, 
Maehara Y, Sugimachi K. Trends in survival rates in Japanese 
patients with advanced carcinoma of the stomach. Surg 
Gynecol Obstet 1992; 174: 387-393

18	 Azizi R, Shafiey S. Location of stomach tumours; retrospective 
study comparing the gastric tumor sub site occurring between 
197074 and 199094 in Firoozgar General Hospital Tehran. Sci J 
Irn Med Counsel 1996; 14: 144-147 

19	 Ngoan LT, Mizoue T, Fujino Y, Tokui N, Yoshimura T. Dietary 
factors and stomach cancer mortality. Br J Cancer 2002; 87: 
37-42

20	 Palli D. Epidemiology of gastric cancer: an evaluation of 
available evidence. J Gastroenterol 2000; 35 Suppl 12: 84-89

21	 Malekzadeh R, Sotoudeh M, Derakhshan MH, Mikaeli J, 
Yazdanbod A, Merat S, Yoonessi A, Tavangar M, Abedi BA, 
Sotoudehmanesh R, Pourshams A, Asgari AA, Doulatshahi S, 
Alizadeh BZ, Arshi S, Madjidpoor A, Mir Moomen S, Fleischer 
DE. Prevalence of gastric precancerous lesions in Ardabil, a 
high incidence province for gastric adenocarcinoma in the 
northwest of Iran. J Clin Pathol 2004; 57: 37-42

22	 Correa P. Clinical implications of recent developments in 
gastric cancer pathology and epidemiology. Semin Oncol 1985; 
12: 2-10

23	 Hertzer NR, Hoerr SO. An interpretive review of lymphoma 
of the stomach. Surg Gynecol Obstet 1976; 143: 113-124

24	 Al-Bahrani Z, Al-Mondhiry H, Bakir F, Al-Saleem T, Al-
Eshaiker M. Primary gastric lymphoma. Review of 32 cases 
from Iraq. Ann R Coll Surg Engl 1982; 64: 234-237

25	 Al-Mofleh IA. Gastric cancer in upper gastrointestinal 
endoscopy population: Prevalence and clinicopathological 
characteristics. Ann Saudi Med 1992; 12: 548-551

26	 Taleb N, Chamseddine N, Abi Gergis D, Chahine A. Non-
Hodgkin’s lymphoma of the digestive system. General 
epidemiology and epidemiological data concerning 100 
Lebanese cases seen between 1965 and 1991. Ann Gastroenterol 
Hepatol (Paris) 1994; 30: 283-286

S- Editor  Wang J    L- Editor  Wang XL    E- Editor  Liu WF

Eskandar H et al. Gastric cancer in Iran							                             4835

www.wjgnet.com


